Direct physical measurements on substituted agarose gels: evidence for intercalation of gel-bound ethidium into transfer RNA.
The cation of the salt ethidium bromide (3,8-diamino-5-ethyl-6-phenylphenanthridinium bromide) has been covalently linked to an agarose matrix through an intermediate 3,3'-diaminodipropylaminosuccinyl spacer arm. Partition binding and visible absorption spectral measurements on the gel were used to monitor the binding of transfer RNA to the covalently bound ethidium group. Direct fluorescence measurements of the formation of the gel-bound complex indicate that this binding involves the intercalation of the ethidium groups into the tRNA molecule. Dissociation of the ethidium-tRNA complex was monitored as a function of sodium chloride concentration by both direct solution spectral measurement of the released tRNA and by fluorescence quenching measurements of the dissociation of the intercalation complex. The derivatized gel has been shown to be capable of the fractionation of tRNA species by elution with a positive salt gradient under column flow conditions.